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ABSTRACT 



An electro-hydraulic power steering system comprising an 
elongated vehicle steering linkage rack with a rotatabie 
steering gear in mesh with rack teeth and extending within 
an elongated power assist cylinder of a rack housing. A rack 
piston separates the power assist cylinder into first and 
second power assist working chambers filled with hydraulic 
fluid. electric/hydrostatic steering assist module includes 
a hydraulic actuator cylinder with a linear drive screw 
extending lengthwise therein and journalled for 
bi-directional rotation and against axial displacement. An 
actuator piston is reciprocable but non-rotatable within the 
actuator cylinder and separates it into first and second 
hydraulic fluid filled actuating chambers. The drive screw is 
threadedly engaged with the actuator piston to produce 
bi-directional linear movement thereof as rotationally 
bi-directionally driven by a servo motor carried on the 
module. First and second fluid lines respectively communi- 
cate the first and second actuating chambers with the first 
and second power assist chambers such that the hydraulic 
fluid filling said actuating chambers is force fed to and from 
said first and second power assist chambers in response to 
motion of said actuator piston under control of the motor and 
drive screw. A fluid cross-over by-pass line connects the first 
and second fluid lines and contains a solenoid by-pass valve 
that when opened allows fluid to be merely displaced 
between the power assist chambers in by-pass relation to 
said actuator chambers. When the vehicle operator provides 
a steering input to the rack, the resultant motion of said rack 
and consequent motion of the rack piston creates a pressure 
differential in the rack power assist chambers which is 
sensed by two pressure sensors coupled one in each fluid line 
to thereby generate a corresponding pressure differential 
signal. An electronic controller utilizes the pressure differ- 
ential signal to control the servo motor and thereby cause 
rotation of the drive screw to move the actuator piston in a 
proper direction to force sufficient hydraulic fluid from one 
of the actuator chambers into an associated one of the power 
assist chambers to thereby minimize the fluid pressure 
differential existing between said two pressure sensors and 
thus provide steering assist power in the power cylinder to 
assist the vehicle operator in manually applying torque via 
the steering wheel to achieve the desired motion of the radc 
to thereby move the steerable vehicle wheels. 

23 Claims, 3 Drawing Sheets 
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